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Carinal Forceps Biopsy Via the Fiberoptic
Bronchoscope in the Routine Staging

of Lung Cancer
DEBORAH SHURE, MD; PETER F. FEDULLO, MD, and MARLENE PLUMMER, San Diego

Main carinal biopsy was carried out in 58 consecutive patients with endobronchial (endoscopically
visible) bronchogenic carcinoma. Overall, the results of the biopsy were positive in 8 of 58 patients
(13.8%). The biopsy results were positive in 6 of 15 (40%) patients whose carina appeared
abnormal as compared with 2 of 43 (4.77%) whose carina appeared normal (P = .0025). In those
patients with subtle carinal abnormalities (carinal widening or erythema) but without gross tumor
involvement, the biopsy findings were positive in 5 of 14 (36%). Unlike in previous studies, a
significant percentage of positive carinal biopsy findings was associated with /eft upper lobe
lesions. There were no complications associated with the procedure. Although the yield on blind
carinal biopsies (visually normal carina) with the flexible fiberoptic bronchoscope is lower than that
previously reported with the rigid bronchoscope, it remains a low-risk procedure that can spare a
number ofpatients the morbidity and expense ofmore invasive surgical staging when applied as a
routine part of diagnostic bronchoscopy in patients with endoscopically visible bronchogenic
carcinoma.
(Shure D, Fedullo PF, Plummer M: Carinal forceps biopsy via the fiberoptic bronchoscope in the
routine staging of lung cancer. West J Med 1985 Apr; 142:511-513)

Accurate staging of bronchogenic carcinoma is important
in determining resectability. A number of noninvasive

methods have been recommended, but the lack of reliability of
these techniques makes tissue confirmation mandatory. 2 In-
volvement of the main carina with mucosal or submucosal
extension of an endobronchial carcinoma provides such tissue
confirmation and, with rare exceptions, indicates unresecta-
bility because of the very poor prognosis associated with
carinal involvement.34
A number of investigators have advised biopsy ofthe main

carina as a routine staging procedure in patients with endo-
scopically visible bronchogenic carcinoma even when the ca-
rina appears normal (blind biopsy).5`8 This recommendation
is based on the finding of a significant proportion of positive
results of blind carinal biopsy in patients with endobronchial
carcinoma (10% to 42%).6 8 Despite these findings, there is
no evidence that routine carinal biopsy in the presence of an
endobronchial tumor is a common practice today, even

though the procedure may save a substantial number of pa-

tients the morbidity, mortality and expense of more invasive
staging techniques.

Earlier studies showing a high yield with blind carinal
biopsy were done using rigid bronchoscopes.5' The only
published study using a first-generation fiberoptic broncho-
scope had a substantially lower yield.8 We questioned
whether this disparity was a result ofdisease extent at the time
of initial bronchoscopy or of the different optical or biopsy
capabilities of rigid bronchoscopes and first-generation flex-
ible fiberoptic bronchoscopes. In this study we evaluate the
usefulness of blind carinal biopsy as a routine staging proce-

dure in patients with endobronchial carcinoma using a cur-
rent-generation fiberoptic bronchoscope. Patients with pe-

ripheral lesions were not included in this study because
previous investigators had found carinal mucosal involvement
only with endobronchial carcinoma.57

Methods
In all, 58 consecutive patients who were found to have an

endobronchial (endoscopically visible) lesion at the time of
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diagnostic bronchoscopy at the San Diego Veterans Adminis-
tration Medical Center were entered in the study. After in-
formed consent was obtained, the patients received atropine
sulfate intramuscularly, meperidine hydrochloride intrave-
nously and topical anesthesia with 0.45% tetracaine hydro-
chloride administered via an ultrasonic nebulizer.
Bronchoscopy was done transnasally using an Olympus 1TR
(2.6-mm channel) or an Olympus 4B2 (2-mm channel) bron-
choscope. Separate forceps were used to do a biopsy of the
primary endobronchial lesion and the carina. Large (2.2 mm)
or regular (1.8 mm) fenestrated cup forceps were used de-
pending on the size of the bronchoscope. At least three biopsy
specimens were taken at each site, from the anterior tip, the
posterior tip and the middle of the main carina. An attempt
was always made to make the forceps biopsy deep enough to
obtain submucosal tissue.

Before doing a biopsy of the carina, the bronchoscopist
noted and characterized the appearance of the carina as
normal or abnormal. An abnormal appearance was defined as
gross tumor involvement (carinal involvement by the body of
the tumor), widening of the carina or localized erythematous
mucosal changes. The location of the primary lesion was also
noted. The significance of differences between proportions
was analyzed with the two-tailed Fisher's exact test.9

Results
A diagnosis of bronchogenic carcinoma was obtained in

all 58 patients by biopsy of the primary endobronchial lesion.
No complications occurred with biopsy of the primary lesion
or ofthe carina.

The findings are summarized in Table 1. The results of the
carinal biopsy were positive in 8 of the 58 patients (13.8%).
The carina appeared to be abnormal by bronchoscopic exami-
nation in 15 patients and the biopsy specimen showed cancer
in 6 of these 15 (40%). The carina appeared to be visually
normal in 43 patients and the carinal biopsy specimen from 2
of the 43 patients (4.7%) contained cancer. The cancer in the
eight positive carinal biopsy specimens included adenocarci-

TABLE 1 -Results of Cari'na/Biopsy it 58 Patie7ts
Carina Visually Cauina Visul/lV

Abnorm0tal Normali
Biopsy Findings No of Patie t.s NJo of Patient; flit

Abnormal .. 6 2 8
Normal ... 9 41 50

Total 15 43

TABLE 2.-Relation of Primary Tumor Site to Posltive Restilts orn
Carinal Biopsy

Perncetlag.
Posi'toVe Positive
Car'siai' tI oal Tior.Caj. iiof

/8ikoyiSris Per Sste s;;
Locatiotn Nu;mbJ,r; Ni;lmber
Left main stem. .. 2 8 25
Right main stem .I 1 9
Left upper lobe ...... 4 1 0 40
Right upper lobe .6. 016 0
Left lowerlobe 0 3 0
Right lower lobe ....... ... 1 9 13
Trachea .......... 0 1 0

noma in three, squamous cell carcinoma in two, undifferen-
tiated carcinoma in two and metastatic renal cell carcinoma in
one. The difference between the proportion of positive results
when the carina appeared normal versus abnormal is statisti-
cally significant (P= .0025).

Of the 50 patients who had normal biopsy results, two had
small cell carcinoma and underwent no further staging,
whereas seven were found to be inoperable at mediastinos-
copy (tumor in paratracheal nodes). The remaining 41 under-
went thoracotomy and surgical resection. The proximal
margin of the resected bronchus was not found to be involved
at the time of thoracotomy so the false-negative rate of carinal
biopsy would appear to be low.

The distribution of tumor locations is shown in Table 2.
The highest proportion of positive carinal biopsy results oc-
curred with tumors on the left side (left main-stem and left
upper lobe bronchi). The carinal biopsy findings were posi-
tive in 6 of 21 with left-sided tumors as opposed to 2 of 36
with right-sided tumors. This difference is statistically signifi-
cant (P= .042).

Discussion
In 1945 Griess and co-workers'° showed that significant

microscopic spread of endobronchial carcinoma could occur
proximal to the gross visible limits of an endobronchial tumor
without producing overlying mucosal changes. This micro-
scopic spread occurs mainly in the mucosal and outer fibrous
layers of the bronchus, though tumor can also spread along
the submucosal layer. When this proximal extension involves
the main carina, surgical options are limited. The extensive
surgical resection necessary for cure is associated with a high
operative mortality and poor long-term survival and is rarely,
ifever, indicated.3 4

The significance of microscopic spread of bronchogenic
carcinoma with respect to doing a blind biopsy of the carina
was later documented by Rabin and associates,5 who found a
10.4% incidence ofpositive findings on blind carinal biopsies
done via the rigid bronchoscope in 154 patients. The popula-
tion of patients undergoing carinal biopsy in their study in-
cluded patients with peripheral (not endoscopically visible)
lesions and those with endobronchial lesions. Because carinal
biopsy specimens never showed abnormalities in patients
with peripheral lesions, the percentage of positive blind biop-
sies in the appropriate patient group (endobronchial lesions)
was actually much higher. Waltner6 later confirmed this result
in a smaller group of patients (12), finding cancer on blind
carinal biopsy in 42% of his patients. Versteegh and Swier-
enga7 found a 13% positive rate also using a rigid broncho-
scope. Robbins and colleagues8 found a substantially lower
rate of blind carinal biopsies (6%) but showed the feasibility
ofcarinal biopsy through the fiberoptic bronchoscope.

The findings of our study, using the latest generation of
fiberoptic bronchoscopes, agree with the results obtained by
Robbins and co-workers.8 We found a similar incidence of
positive results on carinal biopsy overall (13.8% versus
10%), and a similar incidence of positive results on blind
carinal biopsy (4.7% versus 6.0%). The carinal abnormali-
ties noted in this study, like those seen by Robbins and col-
leagues,8 were mostly the more subtle ones of carinal
widening or mucosal erythema. Gross tumor involvement
was seen in only one patient. Whether the difference in results
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obtained with fiberoptic bronchoscopy and rigid bronchos-
copy is due to different optical or biopsy capabilities of the
instruments or to more advanced disease in the latter series at
the time of initial bronchoscopy remains uncertain. Whatever
the reason, the significance of these results seems clear. Ca-
rinal biopsy done at the time of initial bronchoscopy in pa-
tients with endobronchial carcinoma is capable of identifying
a subgroup of patients with unresectable disease. Additional
staging procedures, with their attendant morbidity and risk,
become unnecessary.

It is also evident that a visually abnormal carina does not
necessarily predict tumor involvement unless such involve-
ment is extensive. In our series, 64% of those with subtle
carinal abnormalities had true-negative results on biopsy.
This finding is in agreement with the results obtained by Rob-
bins and associates,8 in which 80% of subtle carinal abnor-
malities proved not to be a result oftumor extension.

Our results differed from those of previous studies in the
relation between a positive finding on carinal biopsy and the
location of the primary tumor. Others 6'8 have found the
majority of carinal biopsies with positive findings to be asso-
ciated with primary lesions in the main-stem bronchi (left and
right), followed by right-sided lobar primary lesions. Rabin
and Robbins and co-workers5'8 found no abnormalities on
carinal biopsy when the primary lesion was located distal to
the left main-stem bronchus, although Waltner6 reported one
case showing positive findings on carinal biopsy with an asso-
ciated left upper lobe lesion. In contrast to these earlier
studies, we found the majority of positive results on carinal
biopsy to be in association with left-sided tumors and particu-
larly with left upper lobe tumors in which the carinal biopsy
specimen contained malignant tumor in 40%. We do not
know the reason for this difference, but, considering all the
studies together, it suggests that tumor location may not be a
meaningful factor in the incidence of positive results on ca-
rinal biopsy. It does appear, however, that the distance be-
tween the primary lesion and the carina influences the yield of
carinal biopsy. Combining the series of Robbins and col-
leagues8 with our own, lesions in the main-stem bronchi had
an incidence of positive findings on carinal biopsy of 21 %;
those in the upper lobe bronchi, 10O%, and those in the lower
lobe bronchi, 5 %. Abnormalities on the carinal biopsy spec-
imen have not been found in patients with peripheral (not
endoscopically visible) tumors. Because carinal involvement
appears to occur by direct extension along one or more layers
of a bronchus, it is not surprising that peripheral lesions in-
volve the carina less frequently.

Although the biopsy specimen of a visually abnormal ca-
rina is much more likely to show tumor involvement than that
of a visually normal carina, the procedure is a low-risk one,
without reported complications, and may still spare a small
but meaningful number of patients more invasive surgical
staging. If the procedure were applied at the time of initial
bronchoscopy to the estimated 54,000 new cases ofendobron-
chial carcinoma occurring annually,11 7,500 patients would
be spared further surgical staging.

Forceps biopsy of the carina, which assesses mucosal or
submucosal tumor involvement, does not replace transcarinal
needle aspiration for staging the subcarinal nodes.12"3 Tumor
can spread from an endobronchial site to the carinal mucosa
or submucosa without involving the subcarinal nodes; con-
versely, tumor can be present in subcarinal nodes without
involving the overlying carinal mucosa.

We conclude that carinal biopsy is a low-risk procedure
that should be done in patients with endobronchial lesions,
particularly in those whose carina appears abnormal. Because
most of the carinal abnormalities were subtle ones, some of
which may be missed through interobserver variation, and
because the yield with blind biopsy was small but not insignif-
icant, carinal mucosal biopsy should probably be done in all
patients with endobronchial carcinoma as a routine staging
procedure, regardless of carinal appearance or endobronchial
tumor location.
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